Introduction: Low bone mass contributes to skeletal fragility and age-related increases in fracture incidence. Physical interventions such as exercise and skeletal loading may potentially offset low bone mass. In particular, evidence suggests that whole-body vibration can prevent bone loss associated with disuse and osteoporosis, and can also stimulate new bone formation. The positive effects of whole-body vibration have been reported to depend on initial bone density, as subjects with lower BMD [1] and mice with lower trabecular bone volume [2] were more responsive to whole-body vibration than their higher density counterparts. These findings suggest that whole-body vibration may be effective in stimulating bone formation in the aged skeleton, although no studies have directly addressed this issue. Our objective was to determine the skeletal effects of whole-body vibration on adult (7 month) and aged (22 month) wildtype mice. We asked: Are aged mice equally responsive to whole-body vibration as adult mice?
. (A) Whole-body BMC increased with time in 7-mo old but not 22-mo old mice, independent of whole-body vibration. (B) Lower-leg BMC increased with time in 7-mo mice subjected to 0.3 and 1.0 g whole-body vibration but not in Sham mice, and also increased in 22-mo mice subjected to 0.3 g whole-body vibration. (* different from baseline, p < 0.05; Mean ± SE) Table. All parameters shown were significantly different between 7 and 22 mo age groups, but were not different between treatment groups. Mean (SD) Discussion: Five weeks of daily whole-body vibration at 0.3 or 1.0 g did not significantly enhance bone morphology or stimulate increased bone formation in the tibias of adult and aged male BALB/c mice. The only benefit of vibration was an increase in bone mass (based on DXA) of the lower leg in several loaded groups, whereas there was no increase in sham groups. This general lack of responsiveness is in contrast to previous studies of whole-body vibration in mice and rats that showed increased rates of bone formation [2] [3] [4] or increased bone density [5] . In particular, 4-month old female BALB/c mice had 32% increased BFR/BS after 3 weeks of whole-body vibration (0.25 g, 45 Hz) [2] . It is possible that the potency of whole-body vibration diminishes between 4-and 7-months age in BALB/c mice, or that other differences in study protocols contributed to the null results of our study. Because our protocol failed to stimulate bone formation, we are unable to answer our main research question, i.e., are aged mice less responsive than adult mice to whole-body vibration. Considering differences between age groups, 7-mo old mice had higher indices of bone formation than 22-mo mice, and accordingly bone mass increased during the 5-week study period in 7-mo but not 22-mo old mice (independent of whole-body vibration). Thus, these age groups are appropriate for future studies examining whether the baseline rate of bone formation influences skeletal mechanoresponsiveness. In conclusion, whole-body vibration failed to stimulate increased bone formation in the tibias of adult and aged mice. Acknowledgements: NIH/NIAMS AR47867
